Three-dimensional structure of 50 S Escherichia coli ribosomal subunits depleted of proteins L7/L12.
A structural study of Escherichia coli 50 S ribosomal subunits depleted selectively of proteins L7/L12 and visualized by low-dose electron microscopy has been carried out by multivariate statistical analysis, classification schemes and the new reconstruction technique from single-exposure, random-conical tilt series. This approach has allowed us to solve the three-dimensional structure of the depleted 50 S subunits at a resolution of 3 nm-1. In addition, two distinct morphological populations of subunits (cores) have been identified in the electron micrographs analyzed and have been separately studied in three dimensions. Depleted subunits in the two morphological states present as main features common to these two structures but different from those of the non-depleted subunit (1) the absence of the stalk, (2) a rearrangement of the stalk-base that changes the overall structure of this region. This morphological change is quite noticeable and important, since this region is mapped as a part of the GTPase center. The two conformations differ mainly in the orientation of the area between the L1 region and the head (the probable localization of the peptidyl transferase center) and in the accessibility of the region located below the head. A possible relationship of these structural changes to the functional dynamics of the ribosome is suggested.